The research objective was to study the relationships of players' efficiency in attack and block with their anthropometric characteristics. Data on men's weight and height and their proficiency in the game were used. The subjects were the members of the Estonian, Italian, French and Croatian national volleyball teams who participated in Pool B of the European Championship. Data are given on men's height, weight, age, total number of spikes, attack errors, attacks won, efficiency of attack, total number of blocks, block errors, blocks won, and efficiency of block. In addition, the number of points won by men and their positions in the game are given. Minimums, maximums, standard deviations and means were calculated. To find correlations, Pearson's correlation analysis (p<0.05) was used. In our study, taller and heavier players proved to be more efficient at attack. Comparison of positions showed that middle blockers were taller and performed more blocks, setters were shorter and performed the least of attacks, and outside attackers and opposite attackers were of medium height and carried the greatest load of attack. As a conclusion, it was found that, in professional volleyball, height correlated with the efficiency of attack (r= 0.534; p<0.05), and weight also correlated with the efficiency of attack (r= 0.518; p<0.05). There was no correlation between the anthropometric characteristics and block in volleyball at the professional level in our study. In volleyball, the greatest load at attack is carried by outside attackers Papers on Anthropology XXVI/1, 2017, pp. 64-71 Do height and weight play an important role in block | 65 and opposite attackers, while middle blockers have the greatest load at block. Setters perform the smallest number of attacks.
INTRODUCTION
Profi ciency in volleyball depends on technical, tactical, physical, psychological and anthropometric factors [1, 3, 6] . Height gives players an advantage in activities near the net [2] . Opposite attackers are players in the team who have a great load of attack; thus they must have long legs and long arms [4] . Outside attackers are shorter and lighter, as they also have an essential role in reception, for which quicker mobility is needed [5] . For setters and liberos, speed and the ability to read the game are essential; for them height is not so signifi cant. Towards the ends of sets, setters are sometimes replaced with taller players to strengthen the block, and this can lead to victory [9] . Considering the abovementioned, the objective of the current study was to study the relationships between the players' attack and block effi ciency and their weight and height in Pool B of Men's European Volleyball Championship in 2015 where the participants were the national teams of Estonia, Italy, France and Croatia.
MATERIAL AND METHODS
Th e subjects included the members of the Estonian, Italian, French and Croatian national volleyball teams who participated in Pool B of the European Championship. Out of them, players were selected who performed at least 5 attacks or blocking elements above the net. Th is selection included 36 players. Th e proficiency data of all the 6 matches were recorded by Alar Rikberg, statistician of the Estonian national volleyball team, with the program Data Volley (2007). Men's height and weight were available on the homepage of the European Volleyball Confederation (CEV). As for profi ciency in the game, the elements of attack and defence above the net were taken into account (block and attack); in addition, the total number of points won by performing these elements was calculated. In statistics of attack, all spikes, attack errors, attacks won and the effi ciency of attack were studied. In statistics of defence, all blocks, block errors, blocks won and the effi ciency of block were taken into consideration. Th e effi ciency of the element was calculated for blocking by the following formula:
Th e blocks won / total number of blocks x 100
Th e proffi ciency of the element was calculated for blocking by the following formula:
Th e blocks won -block errors / total number of blocks x 100
Data analysis was performed by MS Excel; to fi nd correlations, Pearson's correlation analysis (p<0.05) was used. Correlations were found between anthropometric characteristics and all the statistical elements used in the study.
RESULTS
Th e mean height of the sample of men (n=30) participating in Pool B of the European Championship 2015 was 200.2 cm (SD 6.9). Th e height of the shortest player was 183 cm and that of the tallest player 211 cm. Th e players' mean age was 27 years (SD 4.4). Th e oldest subject was 36 and the youngest 19 years old. Th e mean weight of the subjects was 93.5 kg (SD 9.2). Th e smallest weight was 72 kg and the greatest weight 114 kg. (Table 1 ). Spikes were performed by 29 players in total ( Table 2) . Th e greatest number of attacks performed by one player in three matches was 92; this player was an opposite attacker. On average, 36 attacks per player (SD 29.6) were performed during the pool tournament. In the total of three matches, the tallest player performed 25 attacks, from which he scored 9 points and erred 6 times. Th is means that his effi ciency of attack was 36%. Th e player with the best effi ciency of attack (72.7%) performed 11 spikes, 8 of which were successful, and he never erred. Pearson's correlation analysis revealed that weight was in statistically signifi cant correlation with the effi ciency of attack (r= 0.518; p<0.05). Height was also found to be in statistically signifi cant correlation with the effi ciency of attack (r= 0.534; (p<0.05). Th e number of attacks did not show any statistically signifi cant correlation with height and weight. Neither did the anthropometric characteristics have any statistically signifi cant correlation with the number of attack errors. Blocks were performed by 28 players in total (Table 3) . Th e player who performed the greatest number of blocks (37) was a middle blocker. Out of the 37 blocks performed by the player, only 6 were successful, and he erred 20 times. Th e shortest player, whose height was 183 cm, performed 22 blocks, 2 of which were successful, and he erred 8 times. Pearson's correlation analysis showed that height and weight had no statistically signifi cant correlation with the number of blocks, block errors and effi ciency of block. Th e greatest number of points in all the matches was scored by an outside attacker who achieved 50 points in total. Th e tallest player scored 9 points and the shortest player 3 points. On average, 19 points were scored per player during the pool tournament (SD 15). Among the fi ve greatest scorers, there were three opposite attackers and two outside attackers. Th e research revealed that the greater the total number of attacks, the greater was also the number of attacks won (r= 0.980; p<0.05) ( Table 4) . Simultaneously, the greater total number of attacks was also accompanied by the greater number of attack errors (r= 0.885; p<0.05). Th e greater the total number of blocks, the greater was also the number of blocks won (r= 0.600; p<0.05). Similarly, the greater total number of blocks was also accompanied by the greater number of block errors (r= 0.826; p<0.05). Statistically signifi cant correlation was found between the greater number of blocks won by a player and his higher effi ciency of attack (r= 0.550; p<0.05).
DISCUSSION
Studies on men's volleyball have shown that there is a growing tendency to use tall players [7] . Th e current study also showed that taller players were used. While in Reilly's study the mean height in 1987 was 195 cm (SD 6.2), in the current study the mean height was 200 cm (SD 6.8). Th is comparison shows that players at the professional level have become 5 cm taller. Th e taller the player, the more probable it is that he is able to block the opponents' attack successfully or to direct the ball to the opponents' side of the court.
Th e results of our study also showed that taller players were more effi cient than shorter ones at attack. In our study, the height of all the setters was below the average of the sample, but one of the setters was able to attack with the efficiency of 60%. In our study, the setters performed fewer spikes than the average. Th e profi ciency of setters can be deceptive, as for them, a few successful attacks can be suffi cient to achieve high effi ciency (the number of attacks is small).
Palao et al. [5] say in their article that, as setters have a signifi cant role in building up the attack, older and more experienced players are used in that role. Our study, however, did not confi rm that. Our study showed that setters' age was not signifi cant at their selection. Th e youngest setter in the study was 19 years old, which means that he was the youngest player in the pool. Th e two oldest setters were both 36 years old, which made them the oldest players of the pool. Th e remaining two setters were of the mean age of the sample. It can be supposed that at the selection of setters, like of players in all the other positions, the player with the best technique for this position is used. Th e block load in the current study coincided with Jeremy M. Sheppard's results of 2008 where it was found that the greatest load of block fell on middle blockers [8] . Our study also showed that most of the players who performed a greater number of blocks were middle blockers. Among them, the player who achieved the highest result performed 37 blocks; the two following players were also middle blockers -both of them performed 31 blocks. All the middle blockers in the current study were taller than the average of the sample, which supports the conclusion that taller players are used as middle blockers. Although the current study did not show any correlation between the performance of the block and the players' height, one can say that using taller players as middle blockers shows that useful blocking (the ball remains in possession of the blocking team) is as important as effi cient block in present-day volleyball at the international level. Useful blocking gives the defending team the opportunity for setting up an attack again.
CONCLUSION
In the matches of Pool B of the European Championship 2015, the greatest load at attack was carried by outside attackers, while opposite attackers and middle blockers had the greatest load at block. Setters performed the smallest number of spikes.
At this tournament we found that the players' height correlated with the effi ciency of attack (r= 0.534), and weight was also in correlation with the effi ciency of attack (r= 0.518; p<0.05). No statistically signifi cant correlation was found between the effi ciency of block and the players' weight and height. We can think that there can be more important infl uences for blocking efficiency than players' height and weight. Th ese factors can be reaction speed, moving speed, timing and anticipation time, but we did not measure them in the current study.
